Using herpes simplex viruses deleted and restored for the latency-associated transcripts (LATs), we have quantitatively assessed the role of the transcripts in establishment and maintenance of latent infection. Determination of the number of neurons latently infected and the copy number of viral genomes per latently infected ganglion indicated that there is no difference between viruses expressing and not expressing the transcripts. In addition, the amount of viral DNA present in ganglia latently infected with the LAT-negative virus KOS 8117 did not differ from the value for LAT+ counterparts over an 11-month period of analysis. From these results we conclude that LATs play no role in establishment or maintenance of a latent infection with herpes simplex virus type 1. If these transcripts play a role in latency, they must function during the reactivation step.
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Latency-associated transcripts (LATs) are unique herpes simplex virus type 1 (HSV-1) transcripts selectively present in latently infected sensory neurons of mice (6, 9, 14, 18) , rabbits (10, 19) , and humans (1, 2, 4, 16, 17, 20) . Since the discovery of these RNAs, there has been growing interest in defining any role they might play in latency and reactivation. Our recent studies with X10-13 (6), a deletion mutant not expressing the LATs, showed that the transcripts were not absolutely essential for either establishment of latency in dorsal root ganglia of mice or reactivation of virus in vitro. These results were later confirmed by others (15) , who showed that LATs were dispensable for the establishment of the latent infection in murine trigeminal ganglia. In these studies, quantitative aspects of the phenomena were not investigated and a potential role for the RNAs in in vivo reactivation were not studied. Here we report that an engineered HSV-1 which does not express the LATs is established and maintained in a latent state in mice as efficiently as a marker-rescued variant of this agent which expresses the transcripts.
The viruses used were KOS(M); KOS 8117, an LATnegative deletion mutant of KOS(M); and KOS D362, a marker-rescued derivative of this mutant. Details regarding construction and the genetic structure of these agents are presented elsewhere (K. M. Izumi, A. B. McKelvey, G. Devi-Rao, E. K. Wagner, and J. G. Stevens, Microb. Pathog. in press). The overall experimental approach was to quantitate the amount of viral DNA present in murine spinal ganglia at various times after infection with these agents. If there was less DNA present in ganglia harboring the LATnegative virus, then LAT RNAs would be functioning in the establishment or maintenance of the latent infection.
Mice were infected on the abraded rear footpads with 107 PFU of each virus as described elsewhere (12) . At 0, 1, 2, 3, 4, 5, 7, 9, and 30 days postinfection, lumbosacral ganglia (six ganglia per side per animal) from the right or left side of three mice were removed, and ganglia from the two sides were * Corresponding author. pooled separately and stored at -70°C. First, the replicative capacities of the three viruses were compared by homogenizing one set of tissues and titrating for infectious virus according to a procedure previously described (11) . The replicative capacities of KOS 8117 are virtually identical to those of KOS(M) and the LAT-restored KOS D362 (Fig.  1A) . In each case, a significant amount of virus was detected in ganglia by day 2 postinfection and it reached a peak titer of 4.1 x 105 PFU/g of tissue by day 3 postinfection. The virus titers then gradually declined until no virus was detected in any tissue by day 9 postinfection.
In the second part of this experiment, pools of ganglia taken from the opposite sides of the animals were used as a source of DNA which was quantitated by Southern hybridization methods (13) . Frozen tissues were homogenized in ice-cold TES buffer (10 mM Tris hydrochloride [pH 7.4], 200 mM EDTA, 150 mM NaCl). Sodium dodecyl sulfate (SDS) and proteinase K were added to final concentrations of 1% and 0.5 mg/ml, respectively, and samples were incubated overnight at 50°C. The DNA preparations were extracted once with phenol-chloroform-isoamyl alcohol (24:24:1) and twice with chloroform and were then ethanol precipitated. DNA was then suspended in TE buffer (10 mM Tris hydrochloride [pH 8.0], 10 mM EDTA), and RNase A and Ti nuclease (both from Boehringer Mannheim Biochemicals) were added to final concentrations of 100 jig/ml and 10 U/ml, respectively. The samples were digested at 37°C for 2 h, after which proteinase K was added to a final concentration of 0.2 mg/ml and digestion continued for an additional 2 h. These digests were extracted with phenol-chloroform-isoamyl alcohol and chloroform and then ethanol precipitated. DNA concentration was determined by measuring A260 in a Beckman DU-7 spectrophotometer.
For hybridization, DNA equivalent to that present in two ganglia (4.5 pLg per slot) was filtered through a Biotrans nylon membrane (0.2-p.m pore size; ICN Pharmaceuticals Inc.) with a slot blot apparatus (Bio-Dot SF blotting apparatus; Bio-Rad Laboratories) (7) . Alkali (Fig. 1B) (5) and probed with the restriction fragment HindIlI A (0.25 to 0.53 map units) of HSV-1 17 syn+, and neurons expressing transcripts were scored. HSV-1 transcripts in the HindlIl A region can be detected as early as 1 day postexplant for KOS(M) and KOS D362 tissues (0.45 and 0.25 positive neurons per ganglionic section, respectively) ( Table 1) . No transcripts were detected in KOS 8117-infected ganglia at this time. However, by 3 days postexplant, when the first virus progeny were detectable (data not shown), a similar number of positive neurons per ganglionic section was scored in the three explant tissues; 3.0, 2.8, and 3.3 positive neurons per ganglionic section were detected for KOS(M), KOS 8117, and KOS D362, respectively. The reason for the observed difference in the kinetics of reactivation in vitro of KOS 8117 compared with KOS(M) or KOS D362 is not clear, but, as is discussed below, it could reflect differences in reactivation capacities of these viruses. In any case, these findings indicate that the same number of neurons are latently infected. We therefore conclude that expression of the LATs plays no role in establishment of latent infections in murine spinal ganglia.
To investigate a possible role for LATs in maintaining the latent infection, we performed quantitative hybridization 
